
Definition of Control and Signal Regions

Region M`` cut (Gev/c2) (ET/ ) cut (GeV) Njet cut
Region0 M`` > 20 ET/ < 10 −
Region1 76 < M`` < 106 ET/ > 15 Njet ≤ 1
Region2 76 < M`` < 106 ET/ > 15 Njet ≥ 2
Region3 20 < M`` < 76 or M`` > 106 ET/ < 10 Njet ≤ 1
Region4 20 < M`` < 76 or M`` > 106 ET/ < 10 Njet ≥ 2
Region5 76 < M`` < 106 ET/ < 10 Njet ≤ 1
Region6 76 < M`` < 106 ET/ < 10 Njet ≥ 2
Region7 20 < M`` < 76 or M`` > 106 ET/ > 15 Njet ≤ 1
Region8 20 < M`` < 76 or M`` > 106 ET/ > 15 Njet ≥ 2
Region9 20 < M`` < 76 or M`` > 106 ET/ > 20 Njet ≤ 1
Region10 76 < M`` < 106 − −
Region11 M`` > 20 − −

TABLE I: The signal and control regions used in our analysis, for both dilepton and trileptons.
Region 7 for trileptons is the singal region.

A. Dilepton backgrounds

The main SM background to the dilepton final states comes from the Drell-Yan (DY)

process pp̄ → Z∗/γ → ``, which is estimated usign pythia [11] Monte Carlo (MC) simulated

events generated with the CTEQ5L [12] parton distribution functions, processed by the

geant-based [13] CDF detector simulator. The MC is normalized using next-to-leading

order (NLO) theoretical cross sections [14], lepton-ID scale factors, trigger efficiencies, and

the data luminosity. Validation of the DY confirms this normalization. At lower dilepton

invariant masses M`` fake-lepton background is present. This background consists mainly of

one real lepton and a hadronic jet or isolated track that fakes a second lepton. Usual source

of this background is the W+jets events. The background is estimated in two steps [15].

First the probability that a generic hadronically originated jet (track) fakes an electron or

tau (muon, leptonic isolated track) is determined with CDF jet data. Then this probability

is applied to all fakeable jets and tracks in events with one identified lepton. Figure 2 shows

the inclusive dielectron and dimuon mass spectrum (Region 11), where the contributions

from the DY and fake backgrounds are evident and our estimation of these backgrounds

is validated. Understanding of the ET/ distribution is very important in high-ET/ searches.

Figures 3 shows the inclusive dielectron and dimuon ET/ distribution (Region 11), where we

observe good understanding of the backgrounds. The clean-up ∆φ(lep, ET/ ) and ∆φ(jet, ET/ )

cuts have not been applied in this control region.
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